Statement of the Problem: After introducing digital radiography, practitioners started reading radiographs from computer monitors; however, many still prefer hard-copy radiographs.
them do not have access to monitors. [11] Besides, the patients' chair-side is not optimal for analyzing digital images due to the rather bright and non-standardized background light [12] and dentists will hardly ever adjust the window levels provided by the viewing software. This can also be true for hard copies printed on films. [13] Hard copy prints can be produced on either film or paper; although, high-quality paper prints of digital images can be produced at one-sixth to one-tenth the cost of laser film production. [14] [15] Moreover, paper records are observed to be less affected by the typical working environment. [13] Few studies have evaluated the accuracy of different monitors [16] [17] [18] and printers [12, 19] in the diagnosis of proximal caries. A study on five flat panel monitors comparing their images with images observed from the microscopic slides concluded that they did not differ in overall accuracy for detection of proximal caries. [17] Another study evaluated the diagnostic quality of three inkjet printers for proximal caries detection. The printers were able to reproduce radiographs at an optimal quality in a dental office. [12] To the best of our knowledge, there is no report comparing these three interim recording media (monitor, printed film, or paper) for proximal caries detection. A previous study revealed few and inconsistent differences between printed images from Kodak 1200 inkjet printer on glossy paper and blue transparent film and the original monitor-displayed images for third molar assessment in panoramic images. [11] In another study, it has been shown that while the diagnostic accuracy of paper prints is similar to film prints and monitor displayed images in musculoskeletal and abdominal radiography, these paper prints are not recommended for chest radiography. [10] Studies comparing soft copy and hard copy mammograms showed controversial results. While a study showed better performance of digital images, [20] others showed no significant difference between two modalities. [21] [22] Considering the controversies among previous studies which compared these three media and taking into account the need for better methods of proximal caries diagnosis, this study was designed to verify if any radiograph recording media (monitor, film, or paper) performs superiorly in diagnosing caries and perceiving the depth of cariogenic lesions.
Materials and Method
Our study comprised 200 human canine, premolar, and molar teeth with and without caries that had been extracted within three weeks for periodontal or orthodontic reasons. Calculus and debris were removed using Cavitron and the teeth were immersed in a 5% solution of sodium hypochlorite for 20 min followed by rinsing in normal saline for 20 min in order to decontaminate.
They were then stored in 10% formalin.
The teeth were randomly mounted in 40 acrylic blocks at the level of CEJ in groups of five. Approximately, 10 mm acrylic resin was around the roots in each block. The teeth were mounted so that the promi- In addition, they were asked to determine the presence or absence of proximal caries according to radiographic criteria, using a scale defined as (0) for no caries detected in the proximal surface, (1) for proximal radiolucency in enamel (enamel caries), (2) for proximal radiolucency in enamel reaching to dentine enamel junction, 
Results
The Intra-observer weighted kappa coefficients calculated for each observer for each medium ranged between 0.81and 0.95 ( Teeth with dentinal caries yielded the best diagnosis rates for all caries detection methods and the deeper the caries lesion, the higher the sensitivity rate. The lowest sensitivity rates were obtained from teeth with enamel caries, with no significant difference between stage 1 and 2. Table 3 shows the mean sensitivity indi-ces of the two observers obtained from the first readings of different media. Although the specificity rates in different stages does not differ significantly, the highest rate in each stage belongs to hard copies with the paper prints having the higher specificity rates in lower stages (1, 2, &3). Table 4 summarizes the histopathologic results of the evaluated surfaces. 
Discussion
Although different systems exist for transmitting diagnostic information from one office to another, many dentists still prefer hard copies of radiographs in their working environment due to the non-optimal condition for analyzing digital images or film prints and the limited access to monitors at the patient's chairside. [8] [9] Paper records are a common, low-cost, and environmentally friendly interim record of digital images. [10, 13] They are significantly more cost-effective than their film counterpart is and the typical working environment is less degrading to its diagnostic quality. [13] The present study compared the diagnostic accuracy of paper, film print and monitor-displayed images in proximal caries detection and no statistically significant difference was found between these modalities (p> 0.05).
In the current study, the intra-observer and interobserver agreements ranged from 0.81-0.95 and 0.77-0.85, respectively. Although the least intra-observer agreement of the first observer was obtained from moni- [17] found no significant differences between the sensitivity rates (13-17%). Resolution of monitors, which were used in their study, ranged 1024×768 to 1400×1024. [17] The LG monitor which we used in this study had resolution (1, 360×768) and showed a higher sensitivity rate (38.6%) and a similar specificity rate (96%). The lower sensitivity rate can be explained by the fact that 94% of the surfaces which Isidor et al. [17] assessed had enamel caries or no caries (comparing to the 52% in the current study). It has been showed that lesion depth significantly affects observer performance in diagnosis of caries on radiographs. [30] This can also explain why the sensiti-vity rates in the current study are considerably lower in the stage 1 and 2 comparing to stages 3-5.
A printer resolution of 600 DPI is the recommended printer setting for a standard, high quality printer. [13] Both printers used in this study fulfilled this requirement. Schulze et al. [19] compared three inkjet and two thermo-sublimation printers to the monitor (as a gold standard) for the evaluation of accuracy (interproximal caries, apical radiolucency, length of root canal fillings); In line with our study high diagnostic accuracy was found for all printers (Az value:0.725-0.884). [19] To the best of our knowledge, there has been no study exclusively reporting the effect of viewing on the monitor-displayed images, paper or film prints on the diagnostic accuracy of proximal caries lesions in bitewing radiographs. Otis and Sherman [13] digitized 15 bitewing radiographs, printed them on photographic paper, and evaluated images for evidence of caries. Although images did not differ significantly for diagnosing dentinal caries, for caries limited to the enamel surface, a decrease in sensitivity was noted for the printed images. [13] A drawback of this study is that they scanned the conventional intraoral films and printed them on paper. This scanning and printing process inherently diminishes the details that can be seen on the radiographs. Therefore, the decreased diagnostic accuracy of papers cannot be contributed to its weakness in demonstrating enamel caries.
Conclusion
Looking at the results of the present study in detail, it can be concluded that although there was not a significant difference between three methods, reproduction of radiographic images on hard copy is not reasonable whenever an interim soft copy record is available. However, when a hard copy is needed, a paper print will be a better option than film prints.
